Factors affecting autocatalysis of botulinum A neurotoxin light chain.
The light chain of botulinum neurotoxin serotype A undergoes autocatalytic fragmentation into two major peptides during purification and storage (Ahmed S. A. et al. 2001, J. Protein Chem. 20:221-231) by both intermolecular and intramolecular mechanisms (Ahmed S. A. et al. 2003, Biochemistry 42:12539 12549). In this study, we investigated the effects of buffers and salts on this autocatalytic reaction in the presence and absence of zinc chloride. In the presence of zinc chloride, the fragmentation reaction was enhanced in each of acetate, MES, HEPES and phosphate buffers with maximum occurring in acetate when compared to those in the absence of zinc chloride. Adding sodium chloride in phosphate buffer in the presence of zinc chloride increased the extent of proteolysis. Irrespective of the presence of zinc chloride, adding sodium chloride or potassium chloride in phosphate buffer elicited an additional proteolytic reaction. Higher concentrations of sodium phosphate buffer enhanced the autocatalytic reaction in the absence of zinc chloride. In contrast, in the presence of zinc chloride, higher concentrations of sodium phosphate decreased the autocatalytic reaction. Optimum pH of autocatalysis was not affected significantly by the absence or presence of zinc chloride. Like zinc chloride, other chlorides of divalent metals, such as magnesium, cobalt, iron and calcium also enhanced the autocatalytic reaction. Polyols such as ethylene glycol protected the light chain from fragmentation. Exposure of light chain to UV radiation led to enhanced fragmentation. In order to avoid fragmentation, the protein should be stored frozen in a low concentration buffer of neutral or higher pH devoid of any metal. Our results provide a choice of buffers and salts for isolation, purification and storage of intact botulinum neurotoxin serotype A light chain.